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(54) LIGHT MACHINING METHOD 

(57)Abstract: 

PURPOSE: To form plural opening grooves with good 
efficiency on the body to be worked without damaging a 
lower layer by projecting plural times on the face to be 
worked by condensing a light after varying the beam shape of 
a pulse laser beam in specific wavelength in rectangular 
shape. 

CONSTITUTION: The initial light beam 20 in rectangular 
shape of the pulse laser beam <400 nm wavelength emitted 
from an eximer laser 1 is enlarged by a beam expander 2. The 
light beam 21 enlarged in rectangular shape is passed through 
a slit 3 and reduced until the spherical aberration of a 
condensing lens is disregardable. The beam 22 in small width 
thus formed is condensed by a bar like cylindrical lens 4. The 
slit like beam 23 in specific width thus obtd, is projected on 
the surface of the body 11 to be worked on a substrate 10, 
This laser beam 23 has the beam strength of 0,85W1.5 J/om2 
on the working face and preferrably is projected in 2W5 
times. Said substrate 10 is moved via a Y table 25 to form 
plural opening grooves optionally on the body 11 to be 

worked of the non-monocrystal semiconductor, etc., of one part of a photoelectric conversion 
device. 




®<2:mf^t^<^m (A) 9H63 - 215390 

©Int.Cl/ mm-^ /fl^^SS-^ ©i.^gS RSfl363^(1988}9j! 7 3 

B 23 K 26/00 H-7920-4E 
H 01 L 31/04 C-6851~5F 

H 01 S 3/101 7630-5F m^W:^ ^ gfegBcD^ j (^6 M) 

@# m 49342 

©m m ^62(1987)3^4 0 

@^ m m mm ^ a nm\mj¥:m&m9mm m^^^^mw^^^^i-^^- 



m m 

1,400 nfl5J^T^^)^&:l^^^^^^^•;^7. u " -^^^CD 
X^^IIS5*:r^ d -tt::^:*) . Sif gfl Jit X M Jb 

J!!^XMt^:flE^I^$^^t c: i^^Hfei-T^ijfcJifX 



c 0 b' - ju 0 jfe^x e- Ki. traXfCiiZ^S/j: X ;K 



-487- 



^, n T L ^ - 



--50 # CD t' - A X V h T ei/^ < s 20-200 fi 

^-S.C<ht::J;*j. CTF X0ytJ^:^fi^^o:>^i^^m 
mi LTSuXi^I^^lO^eJi^li^iK 

::^fl-?ii^J^'^¥AG u - 1? {i Jli < . ^ x 
^fc:'-j;x4^:;^/':y^^l^©5t^^^*::T^:^r^K::;;S; 



c CO ^ 'j y K y A ^1/ y XC i^s^j^l^jt u yX) © 

/i^. ^(Dfzi^. ^^■l'^ T 'J y K U 

eCTKi^bs 10-30 /ti m rt3T!;6^o5?gfi5© § tt©BJ 

mx^^f-b^^^^n^^xmizMLx. z^u-^rjit 



-488- 



® 3S ^ * fflf ffi «18I t ffl^ * . 



V h © m ^< i ^ i' /<c . t . «j V h 0 

Tal ^ ^ ^ ^ ^ ^Sl^l^ /Jll X^ff t-ct :fL ^ U 

It u < . y v ^} :^ y X izx myt^ ^ 

248 n«.Eg - S.OeV) t^^i:, t ^ . I^2l2](n) 

^^3%X 3b ^ tz)6 . 350 «J^=^-r-&. ^ K: 

c fc' - iv^ - A X 4 X y f (2) t::T:iBS^ 
ft.^ /'i ti:^M?a'fl::l'/c. Sff^^ 16ni«x 300«w fe£ 



if b-- jE.C22)^I#^. ( ai2Igl(C)J 

t;: T^I^X0^*^: cDRtI?* tti ;<)^20 m i /j: & ^ < ^% v 

H^0b'- J.(23)*aS*SC10)Jb©tftJ!niXi^(lI) 

X 4^ V ^ -•9'<Q«eftlec Inc. 3M) *ffllr^/i. 
5feltKrP v U' - -^f -6 248nit ® 

y Krf:A<5.0eV T ^» ^ i6 . ^ j[Fa X % ^ ^£ ^ 



t> 1? * s ♦ 

rt3 20 n tj?. 1 -lOOKz . 

c 0 ?A 83 tc: ^Fii X ^ ^ i . 1 m 0 ^ © /N" 

1^ 2 [3Jt±^ 1 -£> 1^ - if tr- jU3tc[>i]^tt 

t:-Ax4^:?./>ry^{-TJi*:^ri&JK!ili*(2l)$H 
^ 2 iSI (B) ^^^f ^ . ^ ^ X V h cfc *J l> if 
t' ©Jgi^l:;^^^ *3 i^JEii, ^> (22), -^(DfiC^V 

5*LIMlit (5.6,7 ^ ' • n)^?»^Jcfli?^j5tLfc^<?5 



-489- 



(6) ^^)BA^, Stri5m«*^^Us © 5^ (7) 

'mm 2 J 



?feti?iSkJt)DXiliot? ^ T -^^U7 r X 3 y^^{^ 
C28)©Tt|ft<2>i3l^?a^(27)frj!niX'r -5 

tS3 CDLS^;DX(32)^3£-&Sifl I ^ [a] 0 U - ^ ^ 

jsg-^?}]! 0 xij^ -^e-tjii ^ - -y^ ~ ^ 



cco|gISi;^9^ ^ i:: x ;i/ - S5 ^ ± tJ' 



7 XJIi; *} 2 X?M( ^I^lts '^^f1^) t ^£ *} . 

/ s- y r ch ?^ Jfjn X ® <b © nf] tc ^ ^ ^ ci; ;^ t 

f^^fciiiJ^'fyx:^'!-'-:?^. ayxy^u-yX*? 
J;c>'*^fi&uyx^^^fcJfAt.T4?cfcv^* 



?$rff1B3B3-215390(5) 



Uj f$ 




20 



21 



(B) 



3 T 



12 



-^3 



(D) 



7T 

f 7 



J 



"491- 



mina 63-215390 (6) 

m 5 m 




-492- 



